Consumers implicitly incorporate their perceptions of products into their decision processes, yet little research has explicitly focused on how those perceptions influence demand for meat. This study incorporates taste, health, and safety perceptions into a discrete choice experiment for meat products at a grocery store. Our results indicate that taste is the most important perception as a 1-unit increase in the perceived tastiness (on a −5 to +5 scale) of a food product leads to a $0.60 increase in willingness to pay, whereas equivalent increases in perceived health and safety lead to $0.31 and $0.21 increases, respectively.
Introduction
Consumers are the notoriously fickle kingmakers of the market economy, and American meat products have been particularly susceptible to perception shifts over the past century. As Levenstein (2012, p. 162) explains, "The forces of modern science, industrialization, and globalization have combined with the 'omnivore's dilemma' and Americans' individualistic ethos to turn fear of food into something akin to a permanent condition of middle-class life." Upton Sinclair's The Jungle created support for government intervention in meat production as a result of food safety concerns (Ogle, 2013) . In the middle of the 20th century, Incorporating Perceptions into a Choice Experiment 141 This study is particularly relevant for policy makers and food companies. We provide strong evidence that taste is the most important perception for food choice, which helps explain the persistence of poor diets despite heightened pressure from policy makers for consumers to alter their food choices. As such, our findings suggest that other approaches might be necessary. Our findings are also important for agricultural industry organizations as we show that they might benefit from considering food perceptions because they have the potential to substantially influence consumer WTP.
In the following section, we discuss the previous research on how consumer perceptions influence product demand. We then explain the experimental design of our survey and the choice experiment method as it relates to changes in WTP from changes in consumer perceptions of taste, health, and safety. In Section 4, we describe the results of our model and their implications for managers who focus on consumer perceptions. Finally, we conclude with a discussion of the limitations of our study and suggestions for future research.
Background
Expected utility theory posits that the value of a purchase option is dependent on consumers' subjective beliefs (Lusk, Schroeder, and Tonsor, 2014; Savage, 1954) . It is typically assumed that preferences, or values, are relatively stable, as approximately half of personality characteristics are attributable to genetics (Krueger et al., 2008) . By contrast, it is more widely believed that perceptions are more malleable. Controlling for perceptions has the potential to generate significantly different estimates than models without perceptions (Adamowicz, Louviere, and Williams 1994; Marette, Roe, and Teisl, 2012) .
By estimating the effects of perceptions on meat product choice, this article also contributes to the literature on demand for meat quality attributes (Schroeder and Tonsor, 2011) . Previous research has indicated that nonprice characteristics have the potential to explain approximately three-fourths of the variability in meat demand (Tonsor and Marsh, 2007) . Generally, quality attributes are divided between intrinsic, physical product attributes and extrinsic, abstract product attributes (Bernués, Olaizola, and Corcoran, 2003) . Our focus is on consumer perceptions of extrinsic product attributes. As such, we focus our study on the three food perceptions of taste, health, and safety, which have been identified as the most important food values (Lusk and Briggeman, 2009 ).
The characteristic most commonly associated with food preferences is taste (Lusk and Briggeman, 2009; Mai and Hoffmann, 2012) . We also include healthiness, as perceptions of health have become increasingly important for consumers, and there is evidence that health perceptions vary significantly (Binkley and Golub, 2011) . Additionally, nutritional information can influence product demand (Kinnucan et al., 1997) , indicating that perceptions have the potential to change. For our third perception, we include safety in our utility function. It has been shown that decoupling food risk perceptions from behaviors can improve the predictive power of experimental methods surrounding crises (Pennings, Wansink, and Meulenberg, 2002) . Beliefs about food safety can also influence consumer WTP (Grunert, 2005; Lim et al., 2014) , and previous studies have found that food safety events and recalls have small but statistically significant effects on demand (Piggott and Marsh, 2004; Tonsor et al., 2009 ). In the following section, we describe how we collected the data for the choice experiment and subsequent consumer perceptions. We also explain our empirical methods as it pertains to determining WTP.
Data and Methods

Data
Data were collected online as a part of the Food Demand Survey in January 2016, with 1,000 respondents in the United States. The Internet survey was administered by Survey Sampling Inc., which pays participants roughly $1.50 in gift cards to complete the survey. Two portions of this survey are relevant for our analysis: a choice experiment and a consumer perceptions battery. In the choice experiment, participants were asked to choose between nine randomly ordered options (two beef, two pork, two chicken, two nonmeat alternatives, and a "none" option) for nine varying choice combinations where the product is uncorrelated with the price (i.e., a main effects orthogonal fraction factorial design). This design structure generated 27 choice questions, which were blocked into three sets of nine questions. Participants were randomly assigned into one of the three question blocks. Prior to responding to the choice experiment, participants were directed as follows: "Imagine you are at a grocery store buying the ingredients to prepare a meal for you or your household. For each of the nine questions that follow, please indicate which meal you would be most likely to buy." Each question provided the participant the choice between purchasing eight items at varying price levels and choosing to buy nothing. Table 1 shows the factors and factor levels available for each choice, and Figure 1 shows a sample question from this choice experiment. Each product was listed in a way that we Incorporating Perceptions into a Choice Experiment 143 believed most consistently mirrored the grocery store; namely, the product prices were listed per pound, and there were equivalent nonmeat alternatives. For more detail on the design of the choice experiment, see Lusk and Tonsor (2016) . Immediately after the participant completed the choice questions, we asked three questions in a Likert-type scale for each food item, for a total of 8 × 3 = 24 additional questions. Previous research has indicated that consumers are most likely to value taste, safety, and health over other food values, so we included scales for each (Lusk and Briggeman, 2009 ). The first question asked, "How tasty or untasty do you consider the following products, where −5 is very untasty and +5 is very tasty?" In the second question, we asked, "How unhealthy or healthy do you consider the following products, where −5 is very unhealthy and +5 is very healthy?" Finally, we asked, "How unsafe or safe do you consider the following products, where −5 is very unsafe and +5 is very safe?" For each of these three questions, participants rated each of the eight choice options (steak, hamburger, chicken breast, chicken wing, ham, pork chop, beans and rice, and tomato pasta) on a sliding scale.
Although determining which products consumers perceive to be the most healthy, tasty, and safe clearly has value, what is likely to be more informative for agribusiness firms is the relative value of each of these food characteristics insofar as affecting consumer choice. By incorporating these perceptions into our choice experiment model, we can determine the premium that consumers are willing to pay if their perceptions are changed. In the following section, we describe how we incorporate perceptions into the consumer's utility function and how we estimate our discrete choice models.
Methods
The primary objective of this study is to determine how consumers incorporate these perceptions into the trade-offs they make in their purchasing decisions. That is, we are interested in how valuable perceived safety is relative to perceived taste or health. As such, we estimate a series of econometric models to determine these trade-offs. The modeling approach is based on McFadden's (1974) random utility model. The discrete choice experiment derives its explanatory strength from Lancaster's (1966) key insight that the goods' characteristics create the utility of a specific good relative to another good. When consumers choose what they want to eat, they reveal which meal characteristics they value relative to other characteristics. For our purposes, we specify participant i's utility of selecting meal choice j in choice option s as follows:
where Price j is the price of choice j; α is the marginal (dis)utility of price of option j; β j indicates the utility of product type j not explained by safety, taste, or health perceptions; Sa f e i j is participant i's safety rating for product j; Taste i j is participant i's taste rating for product j; Health i j is participant i's health rating for product j; ε i js is the unobserved portion of the utility function; and all τ h parameters represent the marginal utilities associated with changes in taste, health, and safety. The probability that consumer i chooses meal j in choice s is
where V i js is the systematic portion of the utility function determined by the attributes of meat j, individual-specific characteristics, and individual-specific perceptions.
To allow for additional heterogeneity beyond that present in differences in safety, taste, and health beliefs, we estimate a random parameter logit model and allow the alternative-specific constants, β j , for each alternative to be random in the population in addition to the τ h parameters. We estimate the random parameter logit model using simulated maximum likelihood with 1,000 Halton draws from univariate normal distributions. 1
Results
Average values for each question can be found in Figure 2 (Pearson correlation coefficients can be found in the Appendix). There are larger differences in perceived healthiness across the meat products than there is in perceived taste or safety. Consumers perceive chicken breast to be the healthiest option, although the nonmeat alternatives were considered the safest. Steak is considered healthier and safer than hamburger, but there is no statistical difference between their perceived tastes (α = 0.05). By contrast, deli ham is perceived to be the poorest tasting, least heathy, and most unsafe meat.
Interestingly, participants on average identify chicken breast as tasting (2.535) better than steak (2.262). Figure 3 shows a histogram of the difference between each respondent's perceptions of taste for chicken minus taste perceptions for steak. Both the median and mode difference between taste perceptions is zero as 305 of the 1,000 participants indicate that steak and chicken breast are equally tasty. Consumers appear to be evenly divided on their perceptions of taste for steak and chicken as 326 participants in our sample prefer the taste of steak to the taste of chicken breast, while 369 participants prefer the taste of chicken breast to steak. Table 2 shows the parameter estimates for basic multinomial logit (MNL) and random parameter logit models. From a likelihood ratio test, we can conclude that the random parameter logit model improves model fit over the basic MNL model (χ 2 = 3,862.3, α = 0.05, P < 0.001). Additionally, adding parameters for perceptions into the model and allowing their parameters to be distributed normally improves model fit (χ 2 = 561.4, α = 0.05, P < 0.001), Taken together, these findings indicate that separating consumer preferences from perceptions better explains consumer choice, and that perceptions influence each participant's choices differently. All parameters exhibit the expected signs; namely, the price parameter is negative, and increases in perceived taste, health, and safety all lead to increases in indirect utility. These parameter estimates indicate that a 1unit change in perceived taste leads, on average, to a significantly larger increase (0.460) in overall utility than do changes in perceived health (0.239) or safety (0.161). There is also more variation in perceptions of taste than in perceptions of health or of safety, as the estimated standard deviation for the random taste parameter is significantly larger than those for health or safety. Additionally, a $1 increase in price leads to a 0.766-unit decrease in indirect utility.
Each alternative-specific constant indicates the indirect utility for the characteristics of the product that were not captured by the product's perceived taste, perceived health, or perceived safety. The first coefficient in the model implies that, on average, consumers experience approximately 2.223 units of additional "happiness" from hamburger compared with "none" that is not explained by price, health, safety, or taste. Likewise, average consumers receive 2.894 more happiness units from steak than "none" when perceptions and prices are held constant. Thus, when price, perceived taste, perceived health, and perceived safety are all equal, steak provides 2.894 -2.223 = 0.671 more happiness units than hamburger to the average consumer. At the same time, the sizes of the estimated standard deviations indicate that taste preferences are significantly heterogeneous in our sample. For example, the model indicates that 68% of consumers have a preference for hamburger that is within 0.705 happiness units of the mean, or 2.223 ± 0.705 = [1.518, 2.928] given that we assume preferences are normally distributed.
By dividing the parameter estimates of each perception by the price parameter, and then multiplying that value by −1, we can convert the parameter estimates from utility space to WTP space. Figure 4 shows the WTP estimates for a 1-unit increase in taste, health, and safety perceptions. The estimates indicate that taste is the most important perception of the characteristics we examined as a 1-unit Incorporating Perceptions into a Choice Experiment 147 increase in the perceived taste of a product leads to a 60.22¢ increase in the WTP for that product. Increases in health and safety perceptions led to smaller increases in WTP (31.29¢ and 20.94¢, respectively). Our results indicate that a 1-unit increase in perceived taste has about twice the impact on WTP as a 1-unit increase in health and about three times the impact on WTP as a 1-unit increase in perceived safety. Therefore, changes in perceived taste have a bigger impact than changes in perceived health, which in turn have a bigger impact than changes in perceived safety. By estimating WTP values for each product at the mean perception scores, this model can generate additional insights. Mathematically, the average consumer WTP for product j can be defined as follows:
where standard errors are estimated following the method outlined by Krinsky and Robb (1986) via 1,000 normally distributed random draws (Table 3) . These WTP values indicate that participants are willing to pay the most for steak ($5.95) and the least for beans and rice ($1.83). Even though chicken breast is, on average, perceived as tastier and healthier than steak, participants are willing to pay less for chicken breast ($5.77). By multiplying the WTP estimates for each perception unit by the average perceptions of each product and then dividing that value by the product's total WTP, we can determine what proportion of the product's WTP can be explained by the perceptions. For example, 36.8% of the WTP for steak can be described by taste, health, and safety perceptions. The remaining 63.2% of steak's WTP comes from some unidentified characteristic of steak. By contrast, perceptions of taste, health, and safety account for 76.9%
Incorporating Perceptions into a Choice Experiment 149 a Willingness-to-pay estimates for model with perceptions generated assuming perceptions for each product are normally distributed around the averages identified in Figure 2 . Note: Numbers in brackets are 95% confidence intervals derived using 1,000 normally distributed random draws via the Krinsky-Robb method.
of consumer WTP for pasta. As such, these proportions make it clear that additional underlying characteristics that extend beyond taste, health, and safety perceptions make a steak a steak and a chicken breast a chicken breast.
Counterfactual Scenarios
Although we find a statistically significant relationship between WTP and perceived taste, health, and safety, it is of interest to consider how changes in perceptions affect choice. We now generate a series of counterfactual scenarios based on the average perceptions of taste, health, and safety. Figure 5 shows the estimated increases in WTP if perceptions for each product were to change to match the product with the highest mean perception. Chicken breast is perceived to be the best-tasting product in our choice set. If participants perceived hamburger to be as tasty as chicken breast, WTP for hamburger would increase by $0.22. Deli ham has the largest potential to benefit from a change in perceived taste. As such, if deli ham were perceived to be as tasty as chicken breast, we would expect average consumer WTP to increase by $0.85. Our participants also indicate that they perceive chicken breast to be the healthiest option in our sample. Both beef products would generate substantial changes in WTP by increasing their perceived healthiness to that of chicken. For example, if hamburger had the same average health perceptions as chicken breast, WTP for hamburger would increase by $0.69. Deli ham, however, would experience an $0.83 increase in WTP if consumers were to believe it was as healthy as chicken breast. Even chicken wings would experience a $0.52 increase in WTP through a perception change.
The nonmeat options are actually perceived as safer than the meat options. As such, if the average participant perceived hamburger to be as safe as beans and rice, WTP would increase $0.34. Of all products, deli ham would benefit the most by an increase in perceived safety to the level of beans and rice. In fact, our sample indicates that pork products are not very highly appreciated. As noted, deli ham is perceived to be the worst tasting, least healthy, and least safe alternative in the choice set. Those negative perceptions are costly. If participants were to perceive deli ham as equal to chicken breast in taste and health, and equal to the perceived safety of beans and rice, WTP for deli ham would increase by more than $2.
Conclusion
This study focuses on changes in WTP derived from changes in perceptions of safety, taste, and health. Our findings support previous research regarding the economic value of safety and nutrition perceptions but extend them into the context of a choice experiment. Our results indicate that of the three perceptions we measured, consumers derive the most utility out of how they perceive a product's taste, rather than how healthy or safe they believe the product to be. At the same time, these findings cannot suggest that marketing materials would be best suited toward promoting health, as we do not know the cost of a 1-unit perception change.
Although this study provides an example of how consumers make trade-offs in the food marketplace, it is important to note the study's limitations. First, consumers do not strictly base their food choices on taste, health, and safety Incorporating Perceptions into a Choice Experiment 151 perceptions. Future research might incorporate different perceptions into the choice experiment. Additionally, our sample was representative of food choices in the United States. Other countries might have varying concerns regarding food preferences and perceptions. Consumers of the American food system might have taken food safety for granted relative to developing countries, for example, which might place a higher utility on perceived safety. Furthermore, other studies have identified that food perceptions might vary substantially by individual characteristics (Carels, Konrad, and Harper, 2007) . As such, one might evaluate differences in food choices across those individual characteristics. Because values and perceptions are subjective, they are likely to vary based on underlying consumer characteristics (Grebitus and Dumortier, 2016) . Future research might extend toward identifying the differences in how perceptions influence preferences across characteristics such as income, weight class, or age. It is also important to note that package sizes found in grocery stores vary in size because of natural between-animal variation. As such, a consumer confronted with choosing between meat products selects from an array of prices and quantities. Our study holds these quantity decisions constant to avoid potential confounds, but other studies might also choose to include quantity in the choice experiment framework. Regardless, our results show that part of food choices are linked to food perceptions.
Although our experiment focuses specifically on perceptions and preferences associated with meat products, this study has implications that extend further. Our findings have relevance for public policy as perceptions play a significant role in determining preferences. The most important perception, it appears, is taste. These results also have relevance for food companies, which routinely make advertising decisions from a limited budget. Although there might be value in promoting foods via attributes associated with health or safety, consumers ultimately still make choices linked predominately to their perceptions of taste. Notes: All Pearson correlation coefficients are significant and the α = 0.01 level, except for beef steak and beans and rice. N = 1,000. of the coefficients on the residuals from the estimated regressions. Out of 24 coefficients on the error terms entered into the MNL, only 7 are significant at the α = 5% level. We take the low number of significant variables as an indication that there is little endogeneity present in the original model. Most important is how much the endogeneity correction changes parameter estimates from the original model. In Table A6 , we compare the parameter estimates from the MNL model in the article with the parameter estimates derived via our control function approach. This table indicates that the main estimates hardly change for most variables. In fact, the 95% confidence intervals all overlap for the model of
